DEVICE AND METHOD FOR TREATING WASTE GAS 



Patent Number: 
Publication date: 
Inventor(s): 
Applicants- 
Requested Patent: 

Application 
Priority Number(s): 
IPC Classification: 
EC Classification: 
Equivalents; 



JP6099031 
1994-04-12 

IRIE TAKAHIRO; others: 03 
MITSUI ENIG & SHIPBUILD CO LTD 
r JP6099031 
JP1 9920254736 19920924 

B01D53/34 ; B01D53/32 ; F23J15/00 

JP2741464B2 



Abstract 



SmnE^ N ° X in 6Xh f USt gaS * tQ lmpmve the NOx remova ' rate and ene rgy efficiency and 

SS^I^JSS^SS^Slt refluce -* * -R >°« * n 

CONSTITUTION* combustion furnace 2, a waste heat boiler 4 and a plasma reaction furnace 5 are 

h 0 8 ? ne ,f "1 '"'I ° rd , er by an 6Xhaust P'P e 3 - At the Poststageof the pS™ ^SETfUrSU 5 are 
nstal ed a dust collector 6 and a selective reduction reactor 7 in series. Between the wS heat boiled and 
he . p asma reaction furnace 5 is connected an ammonia or hydrocarbon InJeStoJi devTce 9 NOx In ShiS 
gas is grven decomposition treatment by the plasma reaction furnace 5 and the selective reduction reactor 7 

m P thnH Th" ?"?T 8 h ° f !"* Se ' eCtiVe reduC,i ° n reactor 7 ^ be eithe ' SCRmSnod I S ■ HC-SCR 
method. The treated exhaust gas is discharged from a stack B to outside the system 
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t^d, ue^^xvE*jp©tta*fctt«afc:, me 

a*HEcRJ6««B W* £ t t * 

aa. 

M&B 2 ] «*iFfc«£-r S#«*fXfc7 >*-7 

[0 0 0 1] 
[0 0 0 2] 

- f^^JH>y>, #X*-lf>^cofflK^c£ 

#afc:tt7>*=7 (NH 3 ) fcitTcfflif* 

T?B, NOx^STcSlltC, aft** (KT, CmHni: 
m, n = l, 2, 3 - ) £fflV>£iM (SIR 
STcSiSS, HT, HC-SCR«£V>5) fc^Tfc 

[0003] tn^yx^mt* «ut, ^ 

Ox^gS (N.) i* (H2O) 

0, HC-SCRSH CmHnftaTcJHfcU 

(NO , * (H.O) , nBfca* (CO2) 

[0004] ifn-tt*^^Xvs?ijfflUfcSI«©«t 

bT> 1#M¥l- 2 3 6 9 2 4^> #58¥2-2 0 3 9 
2 0*, &SPF2-2 2 7 1 1 7-9, &SI¥2-2 4 1 

i9o*hw**o, wv^ifu-ttm^mi'ftmm<D 

mtbX, fflBA0*Bfc**4«PI E 3-26O664 

[0 0 0 5] 



»H¥6-9 9 0 3 1 
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[0 0 0 6] SCRS, HC-SCRSTH SEbT, 
*©**K:RU NOx^*$cOiif7}c2pftcDfc^(Cv K 

i»ic*jt*#ft»xoaMfartefiTs***» nh 

S«tU ««©*SHt, *tllC#5 3XhOJ|*» 

jwwatah*. 

[0 0 0 7] #38911*, ±EBBK«#, NOxRS$ 
gon hft, nx h0ffi«£HR#fc:*ai-*** 
[0 0 0 8] 

x v£&£5 &BttB7EE£* t fiffittta*xn& - 

[0 0 0 9] S6fc*#Bfc, WE#»#X 

sjc**h»**\ ttE*a*xffla*owE^7XT 

[0010] aeaTcEfttttt. t>^t who 
«a*»fcT*aK«»B7nsciLTfc, M4t*x&a 

[0011] ±e«jshu 

Sta^XtCNHa^fc^CmHn^SJUb, tt#ft#X 
ft, ^X^iMlfflabfca, NHs^CmHn^ 

XfcNH3*&ttCmHnft«inU *#ft*Xft, N 
H 3 SfdiCmH n £a7BWfcLT«7c£JS2-&fc«, 

[0 0 12] 

[ffffl] ±E«^lC«i:^i:, *a#X+©NOxtt, ? 

^XTS**p^^viT, y^xvam&sanso t& 

fr^, ^X^EJfi^ftECfc^T, /Wxyn-jfctt, 

atit»taai/Taft»tta***i/. c©aflflsiHi 

Uft*iDUT*^tf, StrESft^ttSiiNOx^cDSiiS 

a, ssicnhi ta>E*a«Bco, ffi^ (nh.n 
o 3 ) ««*aan, sacoNox*^^ mitztiz* 

i-DTNHisWBiBSn, STC^ItbrNOx^STC, 

CftCmHnSSJnUTfeWi. SftfSltatr^OSft 
^n^NOx^:, H8IC»»ift*n&CmHnt<OE 
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o») , * (HiO) oj&rftm. i&ssn*. 

[0 0 13]-*, aRa5cE**fc*^TJ4, iSSnS 

[0 0 14] MlKcR***. NH 3 £StcS9£T5 
S^ffiMSTC^S (SCRS) t«t, »»«fX«t»0 

*jtTsa«a7c*s5 (hc-scrs) t-r*t, » 

a^fXtONOxIt CmHnO»»Wtflll# (C x 10 
Hy (O, N) ) £&T> Ni, CO2, iSitfHaO 

[0 0 15] *5WJfc:fe^T», 7yXvRlfclptm$l 
[0 0 16] 

[0 0 17] 0 1 tt#3M8©— *»*J£3]*U HBfcsP 

■r*a#x > 1 5V -^niBi*©*** 3 2 * 

[0 0 18] **««fc*^T, StS^XtONOx 
0,, NO 

CmHn ->CxHy (0, 
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*tLT, S*^XVfc SCRS, HC-SCRS§ 

[0019] ^m^x^mt. «i/t, 

aSJgfc<fcSNH4N03©*«, -TJMr&NOxOHS. 
*&B, tBttCmOnfci;** Sft^tlfcNOx^ N 
CO2, HaO^OiHft 0«-»ga>5fc*- 

[0 0 2 0] SCRSH Jfcfflftfc. NH 3 ^M7C»li 
U fi*at(OSJalci;oT> NOxS3l7cKJ6S-&*^FS 

V2O3) TiOaKVaOs, WO3, Mo0 3 $ 

[0 0 2 1] 
6NO 

6N02 

4NO 

o 

HC-SCRSH 

[0 0 2 2] EU&mmtco^r* TIBX*-A©<fc5 
tc, CmHnO«»«fc*IB*©*^ +IBM*tNOx 

[0 0 2 3] 
NO, 0, 

N) W It CO,, H 2 0 
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4NHs 
8NH3 
4NH 3 



5Na 
7N 2 
O2 



6H2O 
I2H2O 

4 N2 + 6 H2 



C mH n ZMTtM t LTN O x t <D 
H2O, CO.IC»*-r«*tt"P* 



0, 



C0 Jr H a O 



[0 0 2 4] NOx©WKHI*J:SCmHnOifc# 
fcO^ilSSIfccfc^ T»ttM> 6B8B?"* i#A 5ttTV> 

[0 0 2 5] 

[ft; 3] 2NO + nC 3 Hs + (5n-l) 0 2 ->N 2 + 
3nCO! + 4nH:0 

AHKfcLT. -ttt^-fh (ZSM-5) KCtu Co$ 
[0 0 2 6] U#U fl»<D»lftTtt, SfflLL* V^T 



xo«*k:#v^ »fl«ttafcNoxo«a»*««<s< 
NOxtDfticWfttfiSfrsfcftiH 1 * 

4tlWtNOxBft*toBffSSt 0 
4 X*;>* tt 1 9 5 % t VTK 

#»^x<f>fc*itSNOx<oai««*^ x*;u=Pt© 
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[0 0 2 7] SCRfttCfcVvr, 
B6fcNOxl*£#i:SVMfc<BBff£ST. W#ttft 

$>% a 0 8lCte, NOx«KS1 0 0 0 ppmi-SI: 10 
LTz.E&lZ&ftZ. NOx»£*i»«NH»*tf**3 
ft (H8"CB, NHs tNOxtO^JWt^ft^^^ 

lc, afNHiiH NOx&S*£9 OXfiUfcfc* 
ft, a«fc*»-r*. SSL H9tt, SSNHafi 

[0 0 2 8] «±<©J;5L NOx^$$9 0%K 

SV.i<D«ft (SVtB«*«1 0, 0 0 0/hg 3? 

0XlC«r*«BUI*l4:'f*t* »**9 0%tC»U 
"CI. 15, 0 OXfcWUTl. 5) £KU 

mtxri'zz-tii**** 7>*x7«fflRfll©RR# J *&fc 

[0 0 2 9] HC-SCRSH S.CRttKlJt^ 
*£2-3ffifKlSl±T#S^ ^<DfflS®#teSCR& 

«aco*iDn, jfi3s**a©ii^iBKfcft*. ssl 

SCRSLB^Ttt* 7>*-7<DjfigR«N HC-S 
CRffiLfeVvrttCrnHn©!?** ffiA8«*0f*# 

R«**ea«ca*. t<z>j:5a:H»*- v^rn*»«fl« 

[0 0 3 0] »«^9X^t6K:*V^T, NOx» 

*tt£2 o%*t?l ®£*0gg€£7 o%t-tft« 

SSL «^.tfNOxO)a)MKS5 0 0 ppnittn SO 



tf, 1 0 0 0 p pm^S-g-lCit^T, 3 0 X© 

x^j^^cmsns, *t, m$M7cmz#^x. s 

JMn1"*«iflfc**<!rc* NOxR**£<KT£-&ftS 

E*»*a*«i*T?**- h«l Nox(D?osafis^ 

[0031] ^©«t5a«Aics^*^s 
Si5IBfcT*NOxffla£BMa:U ftm^Xvftt 

ias*ipi©NOxfliaa*sii»L^o, 
[0032] -ratoft, *«««©»«»4* ^^xvs 

jHFBOfcRL *MKR6S*LTW«KEJW7 

MWfcRtf, ^XvEjSF5fc»i«7GE«*7i: 

ic±oT#ft^*©Noxsffla»tiM)f*!iab, & 

SCRST*oTfeHC-SCRS^Tt) 

J: Vi. 

[0 0 3 3] ±B«J«K:*V»T, ^X^EJ&frSLfe 
JtS N O x W&m** &SK3iRS7cEJfcig 7 £ £ 

fcU 3BD*a«W£E«»7K:J:*N0x©***O 

amifcsft*. ^ftic^o, ^xte«^5k:*^ 
rtt, »Bx*;MF«Hu «*K:ifc^T5 0XKTfcffi 

NOx©ffl«aUE#3 0XaTia*&»» SVM£ffi 
■pT?*, tot, «*©1/2«TL EJfc*««G>* 

[0 0 3 4] ***«HfeViT> «M*1P2S5 0 0 kW 

5 S n d y o ^ ^ XtEJS^ t u t, 

KT©*fl 1, TfNOxfll«SSaiU& (SK5i7cEjE«7 
tt, SCRfe HC-SCRft©Vsftl^i:U&) . 
Sf»^XS : 6 0Nm a /min. 

NOxSJSa«S : lOOOppm 

NOx^6BS® : 7 0 Oppm (70%) 

NOxBS&lilffi : 2 7 0 ppm (S0O90%) 
4»©NOxBS 

gg« : 9 7 0 ppm (9 7%) 

;i;^x^;^ : 9 k J /Nm 3 
: 1 0 0 0Hz 

S«StcEJS«7 0 
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SCRS : 0. 1 8m s 

HC-SCRS : 0. 09m 3 

RfflBsiE*© 1/2 k/mmw z> z 

[0 0 3 5] H2& *»?B©fi©*JS«<0**SS^ 

ssfc^cftRjr^XTSjs^s sttwicaairr** 

[0 0 3 6] *SOIW;:*V>T, «»^ 2^5 0 0 kW 
5 S3 Ptf i«yD-8t^7XYB6*FiUt, 
[0 0 3 7] 

: 6 0Nm 3 /min. 
NOxSJJWSS : lOOOppm 

<DNOx&3cI&te: 5 0 Oppm (5 0%) 

NOxUfrSBWI : 4 7 Oppm (^009 4%) 
£#<Z)NOxKf* 

@g<B : 9 7 Oppm (9 7%) 

/VlXX*)l¥ : 1 2 k J /Nm 1 /AJI/X 

MllSUk : 1 0 0 0Hz 

SCRWOKcBS 

J£7' ©Ml : 0.0 3 6m 3 

tt^ 1/1 0«Tfc*Hft^ttftjflW^*^&- * 
ft, RSNH»*B, jRppmfcfc***, £fcA»£KIR 

SjS^ 5 »as0#&0» 7 i xtcjwwe^ #^J6#J© 
[0 0 3 8] H3& *jgw©»=o*»«©**isfi^ 

TRES'tlM"*. **HM<0#»tt. T>^e-7aA 
£R9**RIU «»#^9 4©ifcRfc:, HC-SCR 
MVlM7tBi&%7" *RB\ S6fc*©«Rfc^^Xv 

«BttJ^tH«ftOTrRW**»«. 

[0 0 3 9] *^Sfi«?!ltl43V>T, «**)P2*5 0 0 kW 



[0 040] 

gEm#XS : BONmVmin. 

NOxSJSSiSS : lOOOppm 
HC-SCRSJ? 
3i7nS^7^ CD 

NOx^SSI: 5 0 0 ppm (50%) 

NOxft^BMt : 4 7 Oppm (SDC094%) 
10 £*<Z>NOxRfcS 

ggffi : 9 7 Oppm (97%) 



/^XX*;l^ : 1 2 k J /Nm 3 //VVX 

ftWISUft - 1 0 0 0Hz 

HC-SCR3SWM 

7cEf&&7" £>^gf : 0. 0 18m 3 

asanattfefc. EJS&7" <omt. 

20 afe, CmHn©BfK*tt2 5 Oppmtana^ » 
[0 04 1] 

RHUft*3K:*- 

a^«asiic,toT#flwrx+oNOxfeRi»»fc:» 

[0ffi0fB¥fcRW] 

[01] *16*i£SU 01 (A) 

ffiBL 01 (B) »4*3ttC»ofcNOx»**&»-ry 

[02] *»M©ffi©S£lBWS*U, 02 (A) tt-t© 
40 XSEBL 0 2 (B) B*«l:iB^fcNOxR**SSt 
^■^7 AT***. 

[03] *56W©*H<Z)*JB«S*U 0 3 (A) 1» 
(DSSEBL 0 3 (B) »»3KtC»ofcNOx»***^: 

[04] *«:/5XTttfc*«*** fifrI?x*;i/*££N 
OxHttc»t©B«ft*4*y^7T?**. 

[0 5] ft«^X^fck:*5tf£> SUBfXtONOx 
SJSH»aftRffSx*;P^ai:<7)l8«S^T^^7TS 

50 [06] SCRftWW* NOx«*3»i:SV«tfca> 
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[07] SCRftfc^M* NOx(7)lO^»S^NOx 
[0 8] SCRSl:^T, NOxSS^lOOOpp 

[09] SCRSfcfcV^T* SSNH 3 S£-£KLfc 
1 »§UJ7,^> 
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2 JBftffi 

3 *«* 

6 

7' SCRa«M7£Hi£« 

7" HC-SCRM«3l7cSJ^ 

8 m% 

10 9 7>^7*&fcOttft**ftA»B 
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